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1. Optimization of Reaction Condition 
Table S1. Optimal condition screening 1 

 
Entry Cat. Base Solvent Time Yield (%)2 Ee (%)3 

1 TBAB KOH toluene 15 70 - 
2 - KOH toluene 24 trace - 
3 CN-10 CsOH·H2O toluene 15 88 36 
4 CN-11 CsOH·H2O toluene 12 93 26 
5 CN-12 CsOH·H2O toluene 15 16 19 
6 QD-4 CsOH·H2O toluene 15 67 49 
7 QN-4 CsOH·H2O toluene 15 71 -50 
8 QD-13 CsOH·H2O toluene 15 18 17 

1 Reaction conditions: 1a (0.1mmol, 1.0 equiv.), BnBr 2a (0.15mmol 1.5 equiv.), base (0.2mmol, 2.0 equiv.) and 
cat. (10.0 mol%) were stirred in anhydrous toluene 5.0 mL at room temperature. 2 Isolated yields. 3 Ee was 
determined by chiral HPLC. CN = Cinchonine, QD = Quinidine, QN = Quinine. 

 

  

 

 

 

 

 

 

 

 



 

 

2.1H, 13C and 19F NMR spectra for desired compounds 3 
2-Benzyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3aa). 

 

 



 
2-(4-Fluorobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ab). 



 

 



 

 

 

2-(4-Bromobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ac).



 

 

 

 



2-(Trifluoromethoxy)-2-(4-(trifluoromethyl)benzyl)-2,3-dihydro-1H-inden-1-one (3ad). 

 

 



 

2-(3-Fluorobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ae). 

 



 

 

2-([1,1'-Biphenyl]-4-ylmethyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3af). 



 

 



 

2-(Naphthalen-2-ylmethyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ag). 

 



 

 

2-(3,5-di-tert-butylbenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ah). 

 



 

 

 



 

 

 2-Benzyl-5-bromo-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ba). 

 

 



 

 

 

2-Benzyl-5-fluoro-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ca). 



 

 

 



 

2-Benzyl-6-fluoro-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3da). 

 

 



 

 

 

2-Benzyl-6-methyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ea). 



 

 

 



 

2-Benzyl-6-methoxy-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3fa). 

 

 



 

 

2-Benzyl-5,6-dimethoxy-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ga). 

 



 

 



 

2-Benzyl-2-(trifluoromethoxy)-3,4-dihydronaphthalen-1(2H)-one (3ha). 

 

 



 

 

(R)-2-allyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ai). 



 

 

(R)-2-allyl-5-fluoro-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ci) 

 



 

 

(R)-2-allyl-6-methyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (3ei) 

 



 

 

 

 



3. HPLC data for desired compounds (+)-3. 
 

(+)-2-Benzyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3aa). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

(+)-2-(4-Fluorobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ab). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 



(+)-2-(4-Bromobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ac). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

(+)-2-(Trifluoromethoxy)-2-(4-(trifluoromethyl)benzyl)-2,3-dihydro-1H-inden-1-one ((+)-3ad). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

(+)-2-(3-Fluorobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ae). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 



 

 

(+)-2-([1,1'-Biphenyl]-4-ylmethyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3af). 

CHIRALPAK ID® column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

(+)-2-(Naphthalen-2-ylmethyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ag). 

CHIRALPAK® ID (n-hexane/isopropanol = 99.5/0.5, flow rate 1.0 mL/min, λ = 254 nm) 



 

 

(+)-2-(3,5-di-tert-butylbenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ah). 

CHIRALPAK® IF column (n-hexane/TBME = 95.0/5.0, flow rate 0.5 mL/min, λ = 254 nm) 

 

 

 

(+)-2-Benzyl-5-bromo-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ba). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 



 

 

(+)-2-Benzyl-5-fluoro-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ca). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

 

(+)-2-Benzyl-6-fluoro-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3da). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 



 

 

(+)-2-Benzyl-6-methyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ea). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

 

(+)-2-Benzyl-6-methoxy-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3fa). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 



 

 

(+)-2-Benzyl-5,6-dimethoxy-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((+)-3ga). 

A series of CHIRALPAK® IF and CHIRALPAK® IA-3 (n-hexane/isopropanol = 90.0/10.0, flow 

rate 1.0 mL/min, λ = 254 nm) 

 

 

(+)-2-Benzyl-2-(trifluoromethoxy)-3,4-dihydronaphthalen-1(2H)-one ((+)-3ha). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 



 

 

4. HPLC data for desired compounds (−)-3 in Scheme 3. 
(−)-2-Benzyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((−)-3aa). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

  

(−)-2-(4-Fluorobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((−)-3ab). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 



 

 

(−)-2-(4-Bromobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((−)-3ac). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 
 

(−)-2-(3-Fluorobenzyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((−)-3ae). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 



 

 

(−)-2-([1,1'-Biphenyl]-4-ylmethyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((−)-3af). 

CHIRALPAK ID® column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

(−)-2-(Naphthalen-2-ylmethyl)-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((−)-3ag). 

CHIRALPAK® ID (n-hexane/isopropanol = 99.5/0.5, flow rate 1.0 mL/min, λ = 254 nm) 



 

  

(−)-2-Benzyl-6-fluoro-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((−)-3da). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 99.0/1.0, flow rate 1.0 mL/min, λ = 254 nm) 

 

 

 

5. HPLC data for desired compounds 3 in Scheme 4. 
 

(R)-2-allyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((R)-3ai). 



CHIRALCEL® OJ-H column (n-hexane/isopropanol = 98.0/2.0, flow rate 0.5 mL/min, λ = 254 nm) 

 

 

(R)-2-allyl-5-fluoro-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((R)-3ci). 

CHIRALPAK® IF column (n-hexane/TBME = 90.0/10.0, flow rate 0.5 mL/min, λ = 254 nm) 

 

 

(R)-2-allyl-6-methyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one ((R)-3ei). 

CHIRALPAK® IF column (n-hexane/TBME = 90.0/10.0, flow rate 0.5 mL/min, λ = 254 nm)



 
 

(S)-2-allyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (S-3ai). 

CHIRALCEL® OJ-H column (n-hexane/isopropanol = 98.0/2.0, flow rate 0.5 mL/min, λ = 254 nm) 

 

 

(S)-2-allyl-5-fluoro-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (S-3ci). 

CHIRALPAK® IF column (n-hexane/TBME = 90.0/10.0, flow rate 0.5 mL/min, λ = 254 nm) 



 
 

(S)-2-allyl-6-methyl-2-(trifluoromethoxy)-2,3-dihydro-1H-inden-1-one (S-3ei). 

CHIRALPAK® IF column (n-hexane/TBME = 90.0/10.0, flow rate 0.5 mL/min, λ = 254 nm) 

 
 


